Abstract: A study in 1997, on mineral levels in acidic compared to alkaline well waters, and in women's hair, revealed higher concentrations of a number of mineral elements like Ca, Mo and Se in alkaline waters and hair. Thus, median Ca levels were six times higher in well water and fi ve times higher in hair from the alkaline area compared to the acidic area. This fi nding raised the probability of similar differences in vegetables from these areas. Thus, in the year 2006, 60 women who had participated in the study in 1997 were asked to cultivate parsley, lettuce, carrot and chive. During the spring of 2006, the women from the water and hair study of 1997, 30 of them from the acidic area and 30 women from the alkaline district cultivated vegetables: carrot (Daucus carota L), parsley (Petroselinum crispum), chive (Allium schoenoprasum) and lettuce (Eruca sativa). The vegetables were harvested, and rinsed in tap water from the kitchens of the participating women in August. The concentrations of about 35 elements and ions were determined by ICP OES and ICP-MS predominantly. In addition, soil samples from the different cultivators were also analyzed for a number of elements. Lettuce and parsley showed the highest concentrations of mineral elements per gram dry weight. Only Mo concentrations were signifi cantly higher in all the different vegetables from the alkaline district compared to vegetables from the acidic areas. On the other hand, the concentrations of Ba, Br, Mn, Rb and Zn were higher in all the different vegetables from the acidic area. In the soil, only pH and exchangeable Ca from the alkaline area were higher than from the acidic area, while exchangeable Fe, Mn and Na concentrations were higher in soils from the acidic area. Soil elements like Al, Fe, Li, Ni, Pb, Si, Ti, V, Zn and Zr were found in higher concentrations in lettuce and parsley, which were attributed to soil particles being splashed on the plants by the rain and absorbed by the leaves. Strong correlations appeared between Ca and Sr in all the vegetables, except for carrot. No strong correlations were found between soil elements and vegetable elements, except for soil Mn and carrot/lettuce Mn. The differences in mineral levels in both, vegetables and soils were however small, compared to differences in well waters and hair. It was also suggested that the garden soils on limestone bedrock had been drained of minerals and thereby, the soil had an acidic pH. The contribution of mineral elements to daily intake in humans was considered minor from the analysed vegetables, except for some samples of lettuce that should give signifi cant contributions of Ca, Zn, Mn and Mo. The main conclusion is that, differences in water and hair mineral levels between the two areas in the earlier study (1997) were not mirrored in vegetables cultivated in 2006. Principally, this suggests that, for humans the mineral intake of some elements from water may be more important than from vegetables.
Introduction
The content of mineral elements in vegetables and soils has been studied for a number of decades. Fertilizers including the mineral elements N, P and K have been used, and the focus has partly shifted towards the addition of several other elements. Nowadays, Mo, B, Mn and Zn may be added to NPK-fertilizers, whereas Se is added in Finland (Oral comm. Gunilla Frostgård, Jara, Landskrona, Sweden).
Several investigations regarding the infl uence of soil pH have been performed. For example Crooke and Knight 1 reported that monocotyledon roots, but not always dicotyledon roots, grown in a soil with pH raised by liming, increased the content of the four dominating exchangeable minerals in the soil (Ca, Mg, K, Na) as well as of N. Mn uptake is usually lower if the soil pH is high, 2 due to decreased solubility of this element with increasing pH.
A study by Sinha et al. 3 showed that leafy vegetables like lettuce were unsuitable to grow in Cr-contaminated soils, since they accumulated Cr more than fruit bearing vegetables/crops. The microelement selenium (Se) intake from drinking water, as well as from plants has been highlighted for some decades. In Keshan in China, there was a widespread occurrence of a lethal cardiomyopathy, affecting mostly children in the 1930s. The Keshan disease was associated with Se defi ciencies in soil and food. Also, the Se concentrations in plants were inversely associated with death rates from hypertensive heart diseases in the United States. 4 The presence of soluble SO 4 2− in soil signifi cantly reduced Se accumulation in alfalfa. 5 Reference levels of some elements in vegetables are presented in Table 1 .
Consumption of about 1-3 L of water per day is common in adults. Children and infants consume an even larger daily volume compared to their body weight. Thus, the composition of drinking water is even more important in this group. A number of studies show the importance of mineral concentrations in drinking water for health. Mortality rates from arteriosclerotic heart diseases were found to be highest in areas that were defi cient in trace elements. 4 Hard water, with high concentrations of especially Ca and Mg, has been found to be protective against cardiovascular diseases.
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Some recent studies, have shown that hard water has a protective effect and helps prevent death caused by diabetes mellitus 12, 13 and different malignancies. [14] [15] [16] [17] The mineral concentrations in ground water and surface water are mainly infl uenced by precipitation, atmospheric deposition, weathering of soil and fractured bedrock, and soil chemistry. Primary rocks like gneiss and granite which are hard and slowly weathered dominated in the acidic region of this study which is located in southwest Sweden. The most important minerals in these soils and bedrock were quartz (SiO 2 dominating), potassiumfeldspar (K, Al, SiO 2 ), sodium-feldspar (plagioclase, Na, Ca, Al, SiO 2 ), hornblende (Ca, Mg, Fe, Al, OH, SiO 2 , Na, K, heavy metals) and mica (Mg, K, Fe, F, OH, SiO 2 , heavy metals). The silicate mineral epidot (SiO 2 , Ca, Al, Fe) was sparsely spread throughout the soil minerals originating from the granite/gneiss bedrock. Thus, Swedish natural water and soils outside calcareous areas may contain detectable and signifi cant concentrations of elements like Al, Fe, Ca, K, Na, Si, Mn, Mg and some heavy metals. 18, 19 However, the Kristianstad fl atland in Skåne, in the southernmost county of Sweden, the alkaline area chosen for this study, was dominated by limestone, on top of sandstone, about 100 m deeper down in the bedrock. The easily weathered limestone had high concentrations of a number of elements and ions, e.g. Ca, Mg, HCO 3 , K, Na, Fe, P and S in ground water and soil. 18 Moreover, Al, Cd, Co, Cr, Cu, Ni, Pb, V and Zn were also present in Ignaberga limestone from the Kristianstad fl atland. The concentrations of Ca and Mg may vary widely in limestone areas from approximately 55% CaO and less than 1% MgO in calcite, which dominates the bedrock of Southern Sweden, to about 30% CaO and 12% MgO in Central European dolomite. 20 The minerals calcite (CaCO 3 ) and dolomite (CaMg(CO 3 ) 2 ) increase the exchangeable amounts of alkaline cations such as Ca and Mg. Sandstone is composed of grains of sand, connected mostly by silicic acid, and more rarely by limestone, clay or iron-hydrate. 19 Elements like Si, Al, Ca, Fe, Mg, K, Na and Ti dominate in the ground water of sandstone rocks. 18 The study of well water from acid districts in southern Sweden, which was dominated by gneiss and granite, showed low concentrations of HCO 3 , Ca, Mo and Se compared to the levels of these minerals in the alkaline well water from the plains around the city of Kristianstad. 21 On the other hand, the well water concentrations of Cu, F and Pb were all signifi cantly higher in the Corresponding metal concentrations were also determined in hair samples from women who had been drinking their well water for at least fi ve years. The hair concentrations of boron (B) and Ba were significantly higher in hair samples obtained in the acidic region compared to hair of women from the alkaline area. On the contrary, the levels of Ca, Sr, Mo, Fe and Se were signifi cantly higher in hair samples from the alkaline region. Strong positive correlations were observed between element concentrations in water and hair for Ca, Sr, Mo and Pb respectively. Strong positive correlations were also noted between Ca and Sr concentrations in both water and hair. The ratio in hair of Se/Hg was signifi cantly higher in hair samples collected in the alkaline region. 22 Thus, elements like Ca, Mo and Se were all signifi cantly higher in alkaline well waters and women's hair than from acidic regions. Mineral elements in vegetables have their origin mainly from soil water and root uptake. The uptake thus depends on the environment of the root system. When the pH level of acid soils have been raised by the addition of limestone, the concentrations of minerals in monocotyledons, at least for the mineral elements related to the Cation Exchange Capacity (CEC) level; Ca, Mg, K and Na increase, while Mn decreases. 1 The use of fertilizers with high P concentrations may also depress the Mn uptake. 2 The uptake by vegetables, of elements like N is different at low and high pH levels, respectively. Thus, N is taken up predominantly as NO 3 − ions at high soil pH and predominantly as NH 4 + in acid soils. Ammonium ions formed by decomposition of organic matter is oxidised to nitrate by special bacteria, forming nitric acid (nitrifi cation). In alkaline soil this acid assists the release of mineral ions, which can then be assimilated by crops. This may partly explain higher mineral values in plants from alkaline areas. NH 4 fertilisers may depress the concentrations of Ca, Mn, K and Na in vegetables and crops, since the positively charged NH 4 -ions increase the positive charges inside the cells of vegetables and crops, increasing the in-fl ow of negatively charged ions, such as Cl, SO 4 , NO 3 and PO 4 . Soils derived from glaciated igneous rocks are inferior sources of Se. 23 Soluble SO 4 in the soil may reduce Se uptake in alfalfa. 5 An illustration of how mineral elements are taken up by vegetables is presented in Figure 1 .
In the present study it was intended to fi nd out the potential effect on minerals, from the soils and vegetables of the alkaline and acid regions respectively, and their eventual links to the 
Material and Methods
Forty-seven women living in separate houses with private wells (no water fi lter) in an acidic area in the northern region of the county of Skåne, and in the southern part of the counties of Småland and Västergötland (SW Sweden) were randomly selected for well water and hair sampling in 1997. All participants had a pH in tap water below 6.5 as tested by a fi eld pH meter (Knick model 912). The bedrock in this area was dominated by primary rocks of ortogneiss and granite. For comparison, 43 women from a district in southern Sweden localised on lime sediments, with a pH in tap water from private wells above 7, and no water fi lter, were randomly selected. A sample of 250 mL of water was collected from the kitchen tap of the homes of all participants, and a hair sample from the woman's neck was taken. In addition, participating women were interviewed about their health changes during the time when they had been drinking the well water. 24 In year 2006, 30 women who participated in the water and hair study from the acidic area, 21, 22 and 30 women from the alkaline district, were requested to cultivate vegetables; carrot (Daucus carota L), parsley (Petroselinum crispum), chive (Allium schoenoprasum) and lettuce (Eruca sativa). The women were required to irrigate the vegetables only with their own well water, and to make notes about the number of litres used. In addition, they were also required to make notes of the amount and the kind of fertilizers used, and whether there was any use of alkalizers. In August, the vegetables were harvested. All vegetables were rinsed in tap water from the kitchens of the participating women. If the women were not at home when the vegetables were being harvested, deionised water was used. Lettuce, parsley, chive leaves and the roots of carrot were sampled for analysis. At the Department of Plant Ecology, Lund University, Sweden, the vegetables were dried at 40 °C in an oven and analysed. Approximately 0.2 g of the vegetables were digested in ultra clean nitric acid (HNO 3 ) in a microwave oven with multi-wave function, and transferred to a 50 mL fl ask for analyses of the concentrations of 35 elements, which showed the following: (detection limit; precision); Al (0.1 μg/g, 0.2 μg/g), As (1 ng/g, 4 ng/g), B (1 ng/g, 10 ng/g), Ba (10 ng/g, 50 ng/g), Be (4 ng/g, 8 ng/g), Br (3 μg/g, 30 μg/g), Ca (2.5 μg/g, 5 μg/g), Cd (5 ng/g, 10 ng/g), Co (5 ng/g, 10 ng/g), Cr (5 ng/g, 10 ng/g), Cu (0.005 μg/g, 0.05 μg/g), Fe (0.5 μg/g, 1.0 μg/g), Hg (5 ng/g, 10 ng/g), I (0.5 μg/g, 2 μg/g), K (2.5 μg/g, 10 μg/g ), Li (1 ng/g, 5 ng/g), Mg (1 μg/g, 2 μg/g), Mn (5 ng/g, 50 ng/g), Mo (1 ng/g, 5 ng/g), Na (2.5 μg/g, 5 μg/g), Ni (5 ng/g, 50 ng/g), P (0.5 μg/g, 50 μg/g), Pb (1 ng/g, 10 ng/g), Rb (5 ng/g, 10 ng/g), S (2.5 μg/g, 25 μg/g), Sb (5 ng/g, 10 ng/g), Se (5 ng/g, 20 ng/g), Si (1 μg/g, 5 μg/g), Sn (5 ng/g, 10 ng/g), Sr (1 ng/g, 10 ng/g), Ti (5 ng/g, 20 ng/g), U (0.2 ng/g, 1 ng/g), V (2 ng/g, 5 ng/g), Zn (0.01 μg/g, 0.1 μg/g) and Zr (30 ng/g, 150 ng/g).
The vegetables were analyzed similar to earlier studies 21, 22 of hair samples at the Department of Plant Ecology, on especially ICP OES (Inductively Coupled Plasma Optical Emission Spectroscopy; Perkin-Elmer, Optima, 3000 DV) and ICP-MS (Inductively Coupled Plasma Mass-Spectrometry; Perkin Elmer, ELAN-6000).
Soil samples were extracted in 0.2 M BaCl 2 and analysed for exchangeable Na, K, Ca, Mg, Al, Fe, Mn and Zn on ICP OES. Soil pH was analysed both, in the extract of water (soil:water 1:2) and in the BaCl 2 -extract.
All elements presented in this article refer to ions, for e.g. Ca means Ca 2+ . Parametric statistics (Students t-test) were used for comparison of elements in water, hair and vegetables that showed a normal distribution (checked by Normal Probability Plots, Levene's test). For elements with a skewed distribution, nonparametric statistical processing was applied (Mann-Whitney's U-test). Possible associations between the concentrations of elements were investigated by calculating correlation coeffi cients (r s = Spearman's rho). P-values Ͻ0.05 were regarded as statistically signifi cant (two-tailed tests). Simple linear regression analysis was used to elucidate the impact of different predictors on the variation in element concentrations in hair and vegetables. All calculations were performed with the Statistical Package for the Social Sciences (SPSS version 14.0).
Results
No alkalizers were used by the participating cultivators. 14 (total alkaline = 29) women in the alkaline area had used fertilizers compared with only 7 (total acid = 30) in the acidic areas. 13 of the cultivators in the acidic areas had not performed any irrigation compared with 2 in the alkaline district. The average irrigation in the acidic areas was 68 mm, while it was 170 mm in the alkaline area. The rainfall during this period was 172 mm in the acidic area, and 132 mm in the alkaline (oral comm. SMHI, The Swedish Meteorological Offi ce, 2008).
The number of harvested samples of the different vegetables in the two areas is presented in Table 2 .
Concentrations of elements in different vegetables and soils
Concentrations of elements in carrot, lettuce, parsley and chive are presented in Tables 3-7 , and in soils in Tables 8 and 9 .
Generally, lettuce and parsley appeared to have the highest concentrations of mineral elements among the four different vegetables. The elevated concentrations of Al, Fe, Li, Ni, Pb, Si, Ti, V, Zn and Zr in lettuce and parsley indicate uptake from the leaves, probably as a result of splashing of soil on the plants due to rains. This is probably the most correct explanation of the differences in concentrations.
The soil particles are most likely fl ushed away from chive, while they may remain on the leaves of lettuce and parsley, as they have a larger horizontal leaf area than chive, which has more vertically directed leaves.
Carrot
The median concentrations of Ba, Br, Cd, Cr, (Hg,) Mn, Ni, Pb, Rb, Se, Zn and Zr were signifi cantly higher in carrot cultivated in the acidic area. On the other hand, Mo concentrations (and U) were higher in carrot from the alkaline area.
The magnitude of the differences was between 1.5 and 5. The median Ba concentration was 5 times higher in carrot from the acidic area compared to the alkaline whereas, for Zr the corresponding difference was 3 times.
The concentrations of Hg, Sn and U were close to the respective detection levels in all the different vegetables, which hampered further comparisons.
Lettuce
The median concentrations of Ba, Br, Cu, Mg, Mn, Ni, Pb, Rb and Zn were signifi cantly higher in lettuce cultivated in the acidic area. On the other hand As, Ca, I, Mo, S, Si (and U) were higher in lettuce from the alkaline area.
The magnitude of the differences was between 1.5 and 3. Median Ba, Rb and Zn concentrations were 3 times higher in lettuce from the acidic area compared to the alkaline area.
Parsley
The median concentrations of Ba, Br, Cd, Co, Cr, Cu, (Hg,) Mg, Mn, Na, Ni, Rb, S, Se, Ti and Zn were signifi cantly higher in parsley from the acidic area. On the other hand As and Mo were higher in parsley from the alkaline region.
The magnitude of the differences was between 1.5 and 4. The median Ba concentration was 4 times higher in parsley from the acidic areas, and Mn was 3 times higher. On the other hand, Mo was 3 times higher in parsley from the alkaline area compared to the acidic area.
Chive
The median concentrations of Ba, Br, Cd, Mg, Mn, Rb and Zn were signifi cantly higher in chive cultivated in the acidic area. On the other hand As, Ca, I, Li, Mo, Rb, S, Sb, Si (and U) concentrations were higher in chive from the alkaline area.
The magnitude of the differences was between 1.5 and 3.5. The median Br concentrations were 3 to 3.5 times higher in chive from the acidic area.
The median concentrations of exchangeable elements and pH-levels in soils are presented in Table 8 , and signifi cant differences between acid and alkaline areas in Table 9 . 
Soil
The median concentrations of Al, Fe, Mn and Na were signifi cantly higher in soil from the acidic area. pH(BaCl 2 ) and pH(H 2 O) as well as the concentrations of Ca were higher in soil from the alkaline area. The magnitude of the differences was between 1.5 and ϾϾ10. The median Al, Fe and Mn concentrations were ϾϾ10 times higher in soil from the acidic area, while the median Ca concentrations, as well as pH of soils, were only 1.5 times higher in the alkaline compared to the acidic region.
Vegetable and soil minerals in summary
The concentrations of Ba, Br, Mn, Rb and Zn were signifi cantly higher in all the different vegetable species from the acidic areas. Only Mo was higher in vegetables from the alkaline district (Table 10) . pH and Ca concentrations were higher in soil from the alkaline area.
Correlations Parsley
Ca in parsley correlated with Sr (r s = 0.0.797, p Ͻ 0.001).
In addition, there were strong correlations (r s Ͼ 0.5, p Ͻ 0.001) between all the elements Al, Be, Co, Cr, Fe, I, Pb, Sb, Si, (Sn,) Ti, (U,) V and Zr in parsley.
There was a strong negative correlation between Na and K. However, Na covariated with Ni and Zn. (r s Ͼ 0.5, p Ͻ 0.001) in parsley.
The only significant correlation between specifi c water elements and parsley elements was found between Ni in water and Ni in parsley (r s Ͼ 0.5, p Ͻ 0.001). There were no signifi cant correlations between elements in soil and in parsley.
Chive There were strong correlations between Ca and Sr, as well as between Ca and I, and Ca and Rb in chive. All the elements Al, Be, Co, Fe, Pb, Si, Ti, U and V covariated in chive. Na and K also correlated signifi cantly.
There were no signifi cant correlations between specifi c elements in water and chive elements, or soil elements and chive. 
Carrot
Ca correlated strongly with B in carrot (r s = 0.575, p Ͻ 0.001).
All the elements Al, Ba, Be, (Co), Fe, I, Ni, Pb, Sr, Ti, (U) and V covariated in chive.
Hg, Mn, Rb and Zn in carrot correlated with S in hair (r s Ͼ 0.5, p Ͻ 0.001).
There were no signifi cant correlations between specifi c water elements and carrot elements, but a strong positive correlation between soil exchangeable Mn and carrot Mn (r s Ͼ 0.5, p Ͻ 0.001).
Lettuce
Ca correlated strongly with Sr in lettuce (r s = 0.66, p Ͻ 0.001).
All the elements Al, Be, Co, Cr, Fe, Ni, and Zr covariated in lettuce. This was also the case for Pb, Ti, V and Zr.
There were no signifi cant correlations between specifi c elements in water and in lettuce, but there was a strong positive correlation between soil exchangeable Mn and lettuce Mn (r s Ͼ 0.5, p Ͻ 0.001).
Soils pH in soils (BaCl 2 and H 2 O) correlated negatively with Rb and Mn in all vegetables (r s Ͼ 0.5, p Ͻ 0.001), indicating higher levels of the elements in vegetables cultivated in soils with lower pH-values. The only significant correlation between elements in soils and vegetables appeared between exchangeable Mn in soils and lettuce and carrot, respectively (r s Ͼ 0.5, p Ͻ 0.001).
Correlations in summary
There were strong correlations between Ca and Sr in all the vegetables, except for carrot. There were no strong correlations between soil elements and vegetable elements, except for soil Mn and carrot/ lettuce Mn.
Differences between fertilized and non-fertilized soils and vegetables
Only cultivators from the alkaline area had used NPK-fertilizers. There were no signifi cant differences in mineral concentrations in alkaline soils, and in parsley. Median Cr concentrations were significantly higher in chive without NPK-fertilizing (p = 0.01).
In carrot, the concentrations of Ba (p = 0.03), Mg (p = 0.04), Sr (p = 0.01) and Ti (p = 0.05) were all higher where no NPK-fertilizers were added. The concentrations were between 1.3 and 3 times higher in carrot where no NPK-fertilizers were used. Cr concentrations were signifi cantly higher in chive without NPK-fertilizers, and Ca concentrations in lettuce (p = 0.004), where the median concentrations were 8 times higher in lettuce without NPK.
Cultivators in the acidic area had only used organic fertilizers, like e.g. manure. There were no signifi cant differences in mineral content in soil, lettuce, carrot or parsley. However, the median concentration of Sr were 1.5 times higher in fertilized chive with p = 0.02.
Irrigation did not make any differences in the mineral contents of soils or vegetables.
Discussion
Since no alkalizers were used by the participating cultivators, there has been no addition of minerals, for e.g. limestone. NPK-fertilizers were used only by women in the alkaline area, while women from the acidic area used biological fertilizers. The differences in the mineral concentrations in vegetables and soils were minor, between fertilized and nonfertilized. NPK-fertilizers only decreased mineral concentrations; Cr in chive, Ba, Mg, Sr and Ti in carrot, and Ca in lettuce. Organic fertilizers almost did not affect mineral concentrations in vegetables or soils. Only Sr was significantly different in organic-fertilized chive, compared to the non-fertilized, as the concentration was higher where organic fertilizers were used. Irrigation did not make any differences in mineral contents in vegetables and soils.
The only element, for which there were signif icantly higher concentrations in all vegetables Table 10 . Elements with the largest differences between median concentrations in all the four different vegetables cultivated in the acidic areas compared to the alkaline district.
Highest in acid
Highest in alkaline cultivated in the alkaline district compared to the acidic areas, was Mo. Higher pH-levels in the alkaline soils indicate higher mineralization rates, and this is especially well known concerning nitrifi cation, i.e. the formation of nitrate from ammonium. 18 A higher nitrogen uptake in the form of nitrate from these soils creates automatically an increased demand for Mo in the plants, as Mo is needed in the enzyme that reduces NO 3 to NH 2 groups. In soils of lower pH, nitrogen appears mostly in NH 4 -form. There was no correlation between use of fertilizers and Mo-concentration in the vegetables. The concentration of Mo was signifi cantly higher also in alkaline well waters and women's hair.
There was a strong correlation between Ca and Sr in all the vegetables, as in well water and hair of women. Both these elements appear dissolved in ground water or absorbed to soil particles as 2+ ions, and plants cannot distinguish between them. 25 There were also strong correlations between Ca, Sr, Mo and Pb in well water and as well as in hair according to the study done in 1997. However, there were almost no correlations between well waters and vegetables, indicating that irrigation water minerals, in this case, from their own well water, is less important than soil minerals. In addition, the rainfall was comparable to the irrigation in mm. Though well waters were analyzed in 1997, almost the same levels of the different elements were expected in 2006.
The levels of the mineral elements in lettuce are on the same levels as in the study by Awadallah et al 26 and Ca levels in vegetables of the present study are at the same level as Ca in lettuce, according to a study by Kawashima. 27 Se levels are in general, low in soils in Scandinavia. However, Se levels in cereals, treated with non Se-supplemented fertilizers, generally are Ͻ100 μg/g, 28 which is approximately at the same level as in the vegetables of this study.
The standard deviations were partly large, refl ecting large variation in mineral concentrations in vegetables and soils in both the areas of this study. Vegetables compared to well waters and hair
The differences in mineral concentrations between vegetables cultivated in acidic areas compared to the alkaline area in this study were smaller than the differences in well water and in hair. The differences between the median concentrations were largest for Ba, Br, Mn, Rb and Zn, with significantly higher concentrations in vegetables cultivated in the acidic area, while Mo concentrations were highest in vegetables from the alkaline area (Table 10 , Fig. 2 ). In accordance with these fi ndings Ba concentrations were also signifi cantly higher in acid well waters and hair of women from the acidic area, and Mn uptake is usually lower if the soil pH is high. 2 Mo uptake is higher in soils with higher pH and higher nitrifi cation rate. 25 In addition, Zn levels generally increase with decreasing pH. 29 pH and some well water elements, with significantly different concentrations in acid and alkaline well waters are presented in Table 11 . Median Ca concentration and pH of soils is presented in Figure 2 . For comparison, pH and Ca concentrations in well waters are presented in Figure 3 .
The median concentrations of Ca, Mo and Ba in lettuce are presented in Figure 4 .
Water, a more important mineral source than vegetables for humans?
The vegetables, in general did not show higher levels of Ca, Cr, Se or Sr in vegetables from the alkaline district, as did the well waters and hair of women. Only soils, lettuce and chive from the alkaline district had slightly higher Ca levels. The reason why there were no signifi cant differences in Ca, Cr, K, Mg, Na, Se, Sr and P concentrations from vegetables cultivated in the different areas may be that:
-the soluble amounts of elements partly have been taken up by plants and harvested, as the areas has been cultivated for hundreds or thousands of years, and eventual primary differences may have evened out -the use of NH 4 fertilizers in the alkaline area, which may decrease the Ca uptake -the studied vegetables only take up what they need. 30 based on the recommended or average daily intake, women only. 24 (Since chive and parsley are sparsely consumed these vegetables are not included). "Daily intake" inside brackets, refers to used intervals in, 24 Table 9 . NH 4 fertilisers may depress the uptake of Ca, Mn, K and Na in vegetables and crops. 23 The last statement may partly be in accordance with the f indings of Crooke and Knight, 1 since three of their four vegetables were monocotyledons, cultivated in soils alkalized with limestone, and they showed higher mineral concentrations than those cultivated in acid soils. The vegetables in this study are dicotyledons, except for chive that is a monocotyledon, and Ca levels were higher in chive from the alkaline area, while Na, K and Mg were not.
Carrot

Soil elements on leaves
The elements Al, Fe, Li, Ni, Pb, Si, Ti, V, Zn and Zr, all of which were elevated in lettuce and parsley, have their origin probably in soil particles that have splashed on them due to rain. Along with possible remaining soil particles on leaves, the elements may be absorbed as ions directly through the leaves. Even if vegetables are rinsed thoroughly, chemically bound ions remain on the leaves and roots and may be absorbed.
Only Mn in lettuce and carrot from the acidic area, along with Mo, Ca and Zn from the alkaline area, seem to contribute signifi cantly with more than 10% to the daily intake of the minerals.
The contributions to the daily intake of K were minor from these analysed vegetables (1.5-3.8), while vegetables/root crops in general give a contribution of 16%. 30 All concentrations of elements in vegetables in this study are "dry weight" concentrations. To be able to compare the concentrations of Cd and Pb in the vegetables with the EU Guide Line Values, 31 the median concentrations were multiplied by 10, which provided the "wet weight"approximately, 1/10 of the weight being water (Table 13) .
The median concentrations of Cd and Pb in the vegetables of this study were all below the Guideline values. 
